HBT

generally the correlationfunction is defined as

P(p,p,)
> P(p)P(p,)
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It contains information of the spatial evolution of
the particle source
2
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choose a parameterization of the
correlationfunction assuming a set of conditions
and fit it to the data

C,~1+Aexp(2, g, R)

J
the fit parameters (= HBT radii) then have a
meaning within the assumed picture



Most simple case

assume we have:

: 1 —r
s avery Gaussian source: ~(r)= ;&P

T’ R, iy
» no final state interactions ( e.g. Coulomb ... )
» complete chaotic ( = independent ) emission
» complete static source ( e.g. no flow, ...)
® pure pion source ( NO resonances, ... )
» no experimental influences

a [N

then HBT enables usto measure R :
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C,=1+exp(—q@



Y ano Koonin Podgoretskii
pararameterization

assume a source whichis

. static

. azimuthal symmetric

. gaussian shaped

the adeguate parameterization would then be:

C_2<Q)= C,(0 0,0, Gy =1+exp(—q’, R —d, R —dgR;)
with

qx: px,l_ px,2 qperp: ti_l_qf/

qo: El_ E2 CIII = pz,l_ pz,2

but if there is a strong longitudinal expansion it
Isvisible as aréativistic boost along the beam:

C2: 1+ eXp(— querp Rierp_ yz(qlong o B qo)2 Rlzong o yz(qo_ B qlong)2 Rg)



Y ano Koonin PodgoretsKil

parameterization

C,=1+exp(—q, R —y'(d,,~Bd) R~y (d,—Bd,, ) R)




Y ano Koonin Podgoretskii

parameterization
But, what do the radii mean ?

assume the phase space density to be:
S(x,k)=S(x k)exp(—X"B_ X")
with
X: point of maximum emission
X: distance to point of maximum emissionxX

and choose the correl ationfunction:
C,=1+exp(—q"q™(X X ))=1+exp(—q"q"B™")
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Bertsch Pratt
parameterization

2

CZ(Q) =C Z(qside’qout ’qlong) =1+ eXp( _qzide Rzide_qf)ut Rout _qlzong R
the approximations are then

2
Iong)

Rside:<y2>
R, =((X=8 .1
R = ((2=8,1)

%,V,z,1: distance to point of maximum emission
B ep ¢ transverse expansion
B, : longitudina expansion

and from that the lifetime might be measured

R —R. ~p> (P

out side perp



BPvsSYKP

the radii from different parameterizations are
related in the following way

R =F
perp

side
2 2 2 2 2 2
Rout_ Rside:ﬁperpy (R§+ﬁYKP RII)

Rlzong:(l_ﬁlzl) R|2| +y2(ﬁll _ﬁYKP)2<R(2)+ R|2|)

INLCMS 8,=0
2 2 2 2 2 2 2
Rout_ Rside:ﬁperpy (RO+ﬁYKP RII)
Rlzong:yz(Rlzl +ﬁ\2(KP RIZI)

and in a boostivariant source 8.,,=0 :

RZ RZ _ ﬁ 2 RZ

out = ‘side perp O

Rlzong — RI2I



Bertsch Pratt
parameterization

CZ(Q):CZ(qside’qout’qlong):l+exp( qsdeRade_qout out_qlongRlzong)

d..d,, :Seefigure

qlong: pz,l_ pz,2



Summary

. different parameterizations of the
correlationfunction address
different aspects of the emission
source

. fit parameters must be interpreted
within the underlying picture, they
do not have necessarily assmple
Intuitive meaning

. 1f the radii obtained from YKP and
from BP are consistent, the
Interpretation of their meaning may
become more meaningfull.....

. next time you will hopefully see
more data :)



